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mm&] mmm 

, GDP/GTP S&KlSfcWB^II tTOMt5ftf5:ttS^>/^S. 

fff^l C9#>A°?fflC;tfjCg-r£ cDNA T*&£, BB^J*©BB^J##2K:^Lfe 
atSBB^J&^'T* DNA 0 

situ* © bj#i#-& 2 izfikLt:. &mmm k. & v * t i m * ««8!t © &s # & ^> 

- Ki-£%©-e&s DNA 0 

fjf^4Xl£5© DNA ©3- Kflg^ftSSB^fSr^-r* DNA„ 
|f:£^4© DNA ©— fflJJry&S DNA $t.£\ 

3t#Jg4 7 CD DNA£/\>f ^l>if>f >C*$ DNA Sr-g-AyTffc £ ^ n - 7\ 

0] 
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[ff 1 1 3 

im&mi 2] 

ximnm^mmm^mmmo 

[0 0 0 1 ] 

#38Wtt, {&&ttG#yrt9 9t Rab3 tWMl Rab3 

OffiMTJ V 7t-At'feot, CAMP ^IB&^i-S GDP/GTP X^MftS^H 
^-11 (GEFII) -"f&;fo*> CAMP -feZ/if- (cAMPS) - fc^WtCffiSflUB'T S # 
^A^jStT?** Rim2 {Cgg-T^c 3glC»L<tt, Mtt©©mffilWC 

3- K^jtfc^afctftC Rim2 icfcrtsjntfMcw-rs. 

[0 0 0 2] 

89fflfH : ?-T?&Sfc#;t.&;tl<5. GTP-Rab3/GEFII/Rim^#:(i % cAMP $t#'£;fro 
^^^/rgdp^-if A (PKA) 2Nfc#ffijC, ^^^f*f^|WB&<7)X*V-th>f 

[0 0 0 3] 
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[0 0 0 4] 
[0 0 0 5] 

i*V*>f h-S/*-*S>xy h-S/XlC^aiLT MfcftStfi^ (budding 

nx^z>zynvM.nx&-ox. mmft'bmmm&itmffiLx^&o 

[0 0 0 6] 

Ms&ft'hmmm^zMLx, Rab ^y^K^r-ys^utf^Ks? 

7t^7i^ ^(GDP)^CM^•bT#^ELTV^saijiS^j:#It^^Cfe^;, Rab *y 
A^gtC GEF^tt£*lT£#yA*SC#^MLT GTP M&M Rab #>A?j£jc 
ZltWC GTP ifim&LX GTP-Rab *|r&#7gf£ 3 *i £ , £ft&#Ij|_t© 

[0 0 0 7] 

#««IIfla^«^»jWlia7?^e»tlSx^ry-9->f h— >XfC;fcV^te, itilM 
^Mi:©^!S:*«SII«!fi!SIS:*feUTV%-& [J.E.Rothman, Nature 372,55(1994) 
/ T.C.Sudhof, Nature 375, 645 (1995)] „ fflj&ftg) Ca 2+ tRS©±#lix^r y 

£ifi%it>ftx\t*& 0 camp (if-r * -y v vr^j i/y 3' ,5' — yygo/PKA (ca 
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#{C, cAMP \*miZ&\,*Xtt&&MtoK<Dft&&18izZ1*&Z£{Z&y&mi8m 
(long-term potentiation) tlT V>£ [R.D.Hawkins et al. 

Ann. Rev. Neurosci. 16,625(1993)/ G.Lonart et al., Neuron 21,1141 (1998)] 

ffitCW-^SX^fyiM h cAMP KJ:oTSIflJ3*lTV*<5 [P.M.Jones 
and S.J., Persaud, Endocrine. Rev. 19,429 (1998)/ E.Renstrom,et al., J.P 

hysiol.502,105 (1997)/ K.Yoshimura, Biochim.Biophys.Acta 1402,171 (1998) 

] . 
[0 0 0 8] 

cAMP x^y-9">f b-S/^CDiaSlCBffjjt-rSiSMS^^^^St© PKA #t#-f£ 

^*©l»*tfCiftl8lCftUB fcfcfcJ&ftTV^S [G.Lonart, et al., Neuron 21 

,1141 (1998)/ E.Renstrom.et al., J.Physiol .502,105 (1997)/ K.Yoshimura, 

Biochim.Biophys.Acta, 1402:171 (1998)] „ 

[0 0 0 9] 

W0 MM&<D ATP «SttKV^^;i/ (K ATp ) &Mf5^M-^9bT 
[N.Inagaki et al. Proc. Natl .Acad. Sci . U.S.A. 91,2679 (1994)] JCjS 

T*1feli!,-tZ>JjmT*2bZ>BMy-^4 7 V v K**U-> (Yeast two-hybrid scr 
een)T?a?SR , t*ifie , T?, cAMP -fe>iJ--#>A°?fC ( r CAMPSj £ B&fB) # 

HJfeStl, CAMPStf, 2M<Z>3t.5£l$ cAMP K * >f 2/ :7 1/ y * * h U > (Pi 
eckstrin) ^n^-K^-f^ (PH K*-Y» 9*7 — y * * 1^^- KStfcS 

[0 0 10] 

/1^S©-OT?S>*Rapl SrfSffi^-tS cAMP > fl£#^ L [J.deR 

ooiji et al. Nature 396,474 (1998) /H.Kawasaki et al. Science 282,2275 (1 
998)] , JgtC, CAMPS cAMP-GEFII CD TV *ffim{fcX& Z> ^ H 
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ti&iZWib frlZZ tlfr [H.Kawasaki et al.Scinece 282, 2275 (1998)] „ 
[0011] 

f»OS»il^MI -5 fettle, 3*i<b ©#fg©8PJ! 5:351c r £ ifi 
[0 0 12] 

L <fc e> h * S IRS] 
cAMP-GEFII lZ—J}ffi(D CAMP ^ >©#&©<fr#^£*lT 

V*fe#, #$8l5!#<$a>#f3S£«fc*J. cAMP-GEFII gB#I£ PKA ffllflft^l-*; h 
<Z>BB^rjJfc#R^e>, 2-D<DM%.W CAMP je^K^-W >(cAMP-A cAMP-B)©#£ 
#jo*l£S*lfe. Bllt cAMP |g-£ K*>f >©@2#J.ffc$e3:^LT;J3U, cAMP-GEFI 
I © cAMP Jg-£K.*-<>A&tfB (-etl-^tl, cAMP-A &t>* cAMP-B) , MtftC P 
KA WfllHJ-^a.-y h 1 a ©cAMP *g-& >f > A-&tf B (^tl-ftl, RIa-A & 
RIa-B) tfasStlTV**. ®*© K*>f >#lca5tt<5*3E0>#3£fcMa^ra# 
JC J: »Ja*3*lTV^£. 
[0 0 13] 

SI 2 JC^StlSJ: e>(C ^;i/^^^">-S-h^>^-7oi^-if (GST) £ cAMP- 
A £ A *fCl£, [ 3 H] CAMP £.mO/iM<DMm&&(Kd)&*) 

oT^Lfct^l^A^, ratJH»^# , rtt GST-cAMP-B A*®© [ 

3 H] cAMP fcCDjg-^ttfllSRStlTV^&V^ 

EJ2&, cAMP-A ^\© cAMP (Dffi&Zijk-t a GST-cAMP-A (H*t) Xli GST-PKA 
RIa (fi*,) @*©^>K© [ 3 H] cAMP (0~50/itM) t>f>^a^-M 
fe 0 cAMP-A JgtXf PKA RlafCOV^©^-*^, cAMP ffi&ffimztt L 

IftLTfe^. Kd fcli, cAMP-A PKA Rlafc-s^T, -ttl-^tl, 10.0 + 2.3 

/tM&tf23.7±0.6nM-e&S o 
[0014] 

cAMP-B K^>f >T?tt423#S©r^ ^IftJSIST?*)*^^^ >Bft (Glu) #U 
S>> (Lys) JCSUI34XTV%S*«, ZL0>4Ol/# ^ y&&&l* cAMP ©M-£fCfiM 
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& : b<z>x*&z> a m^teMmzm-rzPKAmm-V'^z.-y h (E-200-K) tc&^ 

T> ^'SM^itigeLT^JC cAMP H^BIfC, cAMP-B F* 

^y^&tc cAMP £^MC#?g|LTV^ qTfg'IW&S,, tfcoT, cAMP-B F* -f 
CAMP ^^t-SnTlgttli, ££:^$;ftTV^ 0 
[0 0 15] 

CAMPS # Iff cAMP-GEFII ©SW^^igStltlKfCD^l^ 

I$&?£frj;tf^£ft3-e&3e> 3^C«S U MIN6 cDNA 9>f^ 

u -cD@i#y-/w:/y v Fx? (yth tctu camp-gefii 

[0016] 

fg<^#r^C, ##§f£#^& cAMP-GEFII # Rim (Rab3 tC#||l$&*B3Lf£ 
M-ffi^^- : Rab3-interacting molecule : J^T, TRimlj £. ^ o „ ) ©|fr#|tf>y 
V7^-A ( rRim2j tffiS^Mt5z:il$:lffiLfe„ Riml 

{£#^*G#>;\°?f£ Rab3 Z-V&ZtmfeZnTlS*). >> 

^-^X/hJ^ift-a-© Rab3 ^#'f£Mfia^£bTifr^TV^£VA;b*lTV^ [Y.Wa 
ng et al. Nature 388, 593 (1997)] 0 
[0 0 17] 

*mmiZ =fc Vm ( ^feZftfrffiMZyrttMT*&Z> Rim2 it. ^1590f@©T 
$ Riml £61.6%<Z)|l!l-ffi£^ L£ a 0 3 IC^I" <fc 3 

(C, Riml £ Rim2 (DmX'lZ, >Jy V 7 J >fi- F* >f > £ PDZ F*-f>&tf C 

[0018] 

JhfB(Z)W2SMJ|l{C«c?£, *|§0^«, ra*<D@B?rj##llC^b£T4y^Sg 
[0 0 19] 

m<dt$ jmmmtfXik. mm. m Axizmuz titer $ smmnzm-tzzy 
/^it^ot, GDP/GTP^^iSWH^-ii nmm^mt^n^m-r 
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[0 0 2 0] 

(2) y^iewcfc^r nxiisi©7^ jmmmtfK^ mm. »ax 
» # #n $ n r ^ y mm?} ^ts^w^ftSoT gdp/gtp^^^j^ Am 0 

[0 0 2 1] 

?mzttj&~?& cdna t*&£, sg^m(Z)iB^j#-^2 {c^Lfc^aiB^j^^f -5 d 

[0 0 2 2] 

&*#^3c, #AXttfrfillSftfcSSIB^JS:^UJ.o±|H©^ftA^©*> 
A?*«&=r- j^SfcO-e** DNA ^3ic, rnHx»««j 

(om.m\$. m.mtmx\tmm cm^it 3, 4«) j&v^lio mv&2> a ?<d&o& 

[0 0 2 3] 

±ih dna xitm&i&<Dmmm^2izmLfc&mmm&m't& 

DNA ©3- KM^cCO^SHB^J^^-tS DNA^tjil^-rSo 
[0 0 2 4] 

niZ*3$WlZ. Ztlb(D DNA ©-»«ky«!5 DNA Wftf 
[0 0 2 5] 

dna sr^-r^s^n-y&^ai^-rs. 
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[0 0 2 6] 

DNA ^T^$:^ii^-t-5 0 
[0 0 2 7] 

o 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1] 

W&tfSJRBHEfiS&M^T DNA ©*n->W#K:3^&£&S1*S££#T?£ 
, #£*l£^MM<Z> DNA tCo£ DNA ffi#|#*r&*rV^ #L&£l£-o#5£<«||#: 

[0 0 3 2] 

1. tfU^S^U^KSr^TiMlC DNA B2#|K:«&, fttg, #A, #fl& 

2. J: y^t'J =T3t^ l/*.^ F£Mv^mM<A^^©1^&#^tBT*&£ 0 

3. as&*fSM$r3E^f£8!£S (Region-specific Mutagenesis) &JBv»T, 
& DNA £4$ (1-3 kb) {cmMOOlBSftSrf^JSHriB'rfeS. 
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4. DNA CO U y jl - 7s 3r -T — > £^Mft#SS& (Linker-scanning Mutagenesi 
s) litI*fW(C/jN$^DNAfM (4-10 bp) &C*^* #-.«|| fcfNS^SCAlCjg 

: Current protocols in molecular biology. 3 vols. Edited by Au 
subel F.M. et al., John Wiley & Sons, Inc., Current Protocols., Vol.l,Ch 
apter 8: Mutagensis of cloned DNA, pages 8.0.1-8.5.10] „ 
[0 0 3 3] 

z ti <Dfimx*m <b tit=.m * ©^mm & ^timm^m^ & zm-* & z. t <d rt 

^i§£ U tf-lffcaffl^fc-tf&JBv^ mM©^|£^£^£DNA£3gJ||^ # 
- DNA ICffA-TSClfcJCJ: »J, ffiM<Z>3t^&^£ilB&;fc:79* 5 
lcflHgf*rfc#T?££. #e>ftfcj|fiSI;*.:/9;*S K$:ffl^©MSS{C#A-rs^ 

: Vectors essential data. Gacesa P. and Ramji D.P.166 pages. 
BlOSScientif ic Publishers Limited 1994., John Wiley & Sons in associati 
on with BIOS Scientific Publishers Ltd. Expression vectors, pages 9-12 
.] 

[0 0 3 4] 

U $/ a WJfcSSfe&Slfcl/J&v*. <fc Uiffv^^B 

: Current protocols in molecular biology. 3 vols. Edited by Au 
subel F.M.et al., John Wiley & Sons, Inc., Current Protocols. Vol.1, unit 1 
.8: Introduction of plasmid DNA into cells, pages 1.8.1-1.8.10] 
[0 0 3 5] 
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*&ttfcfc©£©2 jffiy tfaifctiTv**. h^>x7x? >>s >r*te. 

U sK V - 2±MMm& if #M V ^ £ ft 3 „ 

: Current protocols in molecular biology. 3 vols. Edited by A 
usubel F.M.et al., John Wiley & Son, Inc., Current Protocols. Vol.1, Cha 
pter 9: Introduction of DNA into mammalian cells, pages 9.0.1-9.17.3.] 
[0 0 3 6] 

*mB(D Rim2 JfrErtF-lc^T, ^-titfn- 2>*>A?M (jtfy^^K 

[0 0 3 7] 

##g0j!<z) Rim2 aie^n- 3StJC*f-rSmg l/^^^^^n 

: Current protocols in mlecular biology. 3 vols. Edited by Au 
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suel F.M.et al. John Wiley S Sons, Inc., Current Protocols. Vol.2, chap 
ter 11: Immunology, pages 11.0.1-11.16.13] 
[0 0 3 8] 

*$&mmm*. cAMP-GEFII £ Rim2 m<D#E.ft%<Dtt&*&m't&fc.tolZ y 
^;i/^^^>tf-X±(C@^-fbLfe GST-Rim2 MS* > rt92tK$t1r& FLAG-cA 
MP-GEFII $>A2M<DU&ZM'<f~ a 
[0 0 3 9] 

-t&t>%* FLAG filSK cAMP-GEFI IT h7>X7i^ Mfc COS-1 MBS. MIN6 
tt&Xi*^VXWift : £SJ*--bfrp3<Dt&Myj&* GST-Riml, GST-Rim2, XteGST 
WAffl^o^tfilt. cAMP-GEFII 14, ^ FLAG ififtfCioT (04 
* £) Xtt cAMP-GERII {c^fSJftftlCcfcS-f a; y-r--r >^}:<toT (0 
4, , *tl^*ltftffiStlfe. itie>©*g*tt, cAMP-GEFII 

GST-Rim2 3? M £*B5l#ffl-f 5 i £ £&J! IT V^„ ISPBfctC* 

£, GST-Ri«l^>^^5t*j*fc-7^^J»©s^^s;*- htfiJc^V^T cAMP-GEFII 
JC*g-£l/fc (04, „ £*l cAMP-GEFII*>A?R# Riml &t>* 

Rim2 fcffiSftsJB^Srfc&iitfg'tSfcCDT'&S. 

[0 0 4 0] 

cAMP-GEFII, Riml, Rim2 — !f y h^Ojg^Sr^L/T 

v*&. bT> a^M&ttm^ft^'btf) rna 010^ g (Mr-li 

5 g) &Mv^„ A>r^y *>r 3 y&vmmt* «*P©^#Ttcffofc 
o Rim2 mRNA 7n v h^MfrtcfcttS^ *✓ £f -J^wi, MV^fe Ri 

ml cDNA ^n-^tO$lA>f^y^>f^-S'a>®fe«) , e*6. 0 5&, Rim2 
mRNAtf Tift^P5>^^>^ft, MIN6 PC12 £©ft#3MBiS$ 

TV^„ mm<D Rim2 mRNA &£^&iK PCR fC<fcoT^mb£: (5 s - 
S"f) o r*UC*fU Riml mRNA *J», /NSK>Tfi#tCl83i 
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[0 0 4 1 ] 

Riml Rim2 <D£.te^^mt> Riml t'6.4kbt^tj, Rim2 X 7.2k b&t>* 
5.4kbT?&6^, <«SlftX7°^-f (alternative splicing) {C 

[0 0 4 2] 

|$(C % cAMP-GEFII CD mRNA it Riml mRNA Xtt Rim2 mRNA t&Z&^LZ tlX V^S 
o 0 6tt, 7<?^IMTl*(:i3(^ Riml Rim2 CDffr&SraVT in situ 

A^'J ><DffimZiF-t a HtCfcV^T : (a) cAMP-GEFII; (b) R 

iml; (3) Rim2; (d) T^#„ T^T — fr A- tt, lmm^t, : Cb=* 

Cp= caudoputamen, Cx=#j£, Hi = ?gi§> Ob=ifc#, Po = «, Th=MJ£„ 

[0 0 4 3] 

Rim2 mRNA tt/M»^«©*lC»3K^BmS tl. Riml mRNA t±;*}H&K, ( 
#(C CA3 fctfttttEI) , ISU$, /NK&SlC$&Jg3*lT^So * fc, cAMP-GEFII 
<£> mRNA ^^fttflKJCfeWS Riml mRNA £ *fls{C £ V^M&<5 = * fc. Rim 

2 mRNA tcAMP-GEFII mRNA TS^fff^tC £ V*T#3&3§i L T V\ £ i £ tfflft 

[0 0 4 4] 

Riml tei&ft^-MG* yrt?MX2bZ> Rab3 x:7 x. * # - -5 £ ^fc>*lT 
£ [Y.Wang.et al., Nature 388,593 (1997)] 0 @P#y :/ 

'Jf K7*;t^f&ffl^t, Rim2 Riml fcEfflSfC, ?S'f£M<Z> Rab3A (Q81L) £ 
^S-fi^ t^'t^Sffi'ut (07) 0 gf7j+, gp® y - a A rf U y K7yfe-f 
(DffigkZBL, Riml, Rim2, X«7^7Y 'J >3 fclPfil Rab3A XltWIfttotS 
ttfc Rab3A (Q81L) £ ©ffiSflsflJ ©IB^fc-frT*, |S - # 9 * h */ # 

- if iStt© h 9 > X igffiffc *C <fc o X Mfe L % © T* & S = 
[0 0 4 5] 

#D*.T, Mft GST-Rim 2 tt Rab3A © GTP r S IC Lfc (08 

) o 0 8tt, in vitro Riml Rim2 £ Rab3A £ <D*BS#M L T 

U, Rab3A © GTP r S GDP y S M-£M£> ? ]l * ?-*y ¥ - X±lzmfe 
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ithtc GST-Riml (JB2£l-201) GST-Rim2 (Jg3£l-345) il&fC, -etl-^tl 

-Y^^ra.^- *ii:tCj:»;»e>tlfci(§*T?fe*. Rab3A M Rab3A fjifo 

Rial Rab3A <D GTP ^ttMicM^-T £ 3 £ &ffilSB-r 

[0 0 4 6] 

cAMP-GEFII t Rim2 # ^^^RCDfflSf^fflj^ cAMP-GEFII ffgfrffix^f 

£fe#)}C, ^7}s;i/^> (GH) £ cAMP-GEFII ^^hy>X7x^Mfc PC12 
iiMtCfcttS Ca 2+ ft#tt©^*&tC*f-r« cAMP tf>f2S £Hf^£ 0 
[0 0 4 7] 

PC12 ijMliftHffiJC Rim2 fcH^f cAMP-GEFII Lfc V^ £ £. 

. ^H'f4fC#A$tl^ cAMP-GEFII teftH'ffiCD Rim2 hW.^^m^ Z> fcitJt 

[0 0 4 8] 

E9li, GH JkX$ cAMP-GEFII T'^h7>X7i^ hbfc PC12 jWIS^ e>»lft 
K + 3§# GH M©Hr4fl5if^^t^77t^(J, HlOtt, h7>X7if 
h PC12 jWISA^© GH M(:Mt57*;i/^3'J>©if&^t7*77T'fe§ 
. 7*;i/^=3U> (50/tiM) l±, {£K + (4.7mM) X»1K + (60mM) ?£?£(C 

«£K + f§#) 7}^ : cAMP-GEFII h5>Z7x^hft (MH^) , 0-#9*-h 
l/#-M h^y^y^Z h#= (*fHS) : ]*K + f§#£^ : cAMP-GEF 

II h^>^7oi^h^ (HA), /3 hS/^*-if 1^7^71^ h# ( 

*fIO (SA) o fttt, jftffliig GH StC^-rs^flficfttCfltmStlfc GH a<Z>A°- 

[0 0 4 9] 

i0^h7>^7i7hlfe PC12 jfflfl&lC&V^, Ef9{C^fillC cAMP-GEFI 
I \t Ca 2+ (60mMK + ) <D&h?y*7 x.9 hLtc GH CDt>^£, *fB8£ it 

«l/T^ffcS-&fc#ofc, LfrU 7tW3'J> (50 M) §§# JC J; £ Ca 2+ ft 
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f-^i'^-^MlTM© cAMP »^Sr±#S*Stt%&^fr* 0 
cAMP-GEFII 8-Br-cAMP (1 mH)M&&<D Ca 2+ GH #|&&i5«>fc 

(cAMP-GEFII-h^>X^x^ hft, 34.9±1.3X; *fflg, 25.1±1.8JS, n=9, P<0. 

001). 
[0 0 5 0] 

01 1 tt, S^O^M cAMP-GEFII t^7>^7inife PC12 ifflS&fr £ £> 
7^^3'J>gi GH ^Hfc&aV^^^Tf&y, cAMP-GEFII fCo^ 

r> i54Ma©>f >^a^->>3 xdhjcew-s, 7#a^3'j> (so^m) mm 

GH ^15© (^K + #£T) ©if^D^?:, fttS cAMP-GEFII (100%) lC*ft5 
hT*^bTV^„ BlCfc^T : WT=gH£M cAMP-GEFII, T810A = ^M 
M cAMP-GEFII (T810A), G114E, G422D, HMM^kfo cAMP-GEFII (G114E, G422D 
) 

[0 0 5 1] 

7*M3'j ymn&<D gh m&M pka y >6frffc3P&#rs /Mfttt 

iltCJ: *;flft«3nfc3EMM© cAMP-GEFII (T810A) ICJSV^Tlij^S&Stt&fro 
Do flU^T, 7*^3iJ >38*ffi© GH #lfcli, M^CD cAMP MlirSP 
&£$c^b£^M§tftf> cAMP-GEFII (G114E, G422D) ©tg^JCli, KH$MfCEM 
b T ^40% * 7? ffi'P b o 
[0 0 5 2] 

£*lfc0>*g*tt, cAMP PKAfC<fc£ U >®Hfc©g5#£#e>3h&btC cA 
MP-GEFII ©*§-H-JC<fcoT Ca 2+ GH ^Hfc&dEiii-S r fe^bTV^S 

o 

[0 0 5 3] 

iai2Ji, cAMP-GEFII T'h7>X7xi?Mfc PC12 jfflflSfr&tfD^sr^^n 
y>Sg^ GH ^^iCMi"-5 H-89 ©»f^t^7Tf»S. H-89 (10#M) & 
. 7tMnU> (50*iM) #L3®tf)10#iifffC, >f >^T3./<-S/a>jBI«?|Jtlca5iD 
b£„ cAMP-GEFII h7>^7i^h PC12 jM&tf/S W # h ^ 
>^7in PC12 jffl]fi<Z>;R2ffc:33^T, H-89 (10/tM) lC<fc£#t3S«\ ffiK + 
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MM GH ^SriSTS-Brfe. T-ZiZ. 3 ~ 5 EfCDSfcsiOfclllfc (A~D) «fc *J 
f§e>tlfet»©7?fe*. ffifcfc, ¥*3±¥*&«l£ (SEM) £^ (P<0.01) . 
[0 0 5 4] 

fiM&-£SC, cAMP-GEFII T'h7>^7i^hl PKA PIW£!IT*&£ H-89 T* 
ftlbfc PC12 «mis^e>©7*/i/^=i U >$§3M£ Ca 2+ flc#<f£ GH 4Hfctt, n> 
hn-^/iWJiSi:Ji:«tl/T3tjStciff^ofe. r£>3£& camp-gefii # camp #c# 

ttflo PKA #Nfc#'f£©xdf yi+>Y h-i/XSr^f -SZL^&^LTVn^o 
[0 0 5.5] 

#3&lf!#^» cAMP-GEFII ©£ae&fcW3*tt&&;frtt<5fc«>lC, ^IfcJCfet-tS 
ftHtt cAMP-GEFII ©t#J?:Mlfe„ BP U >3HMc£VnT, 

cAMPtt, PKA PKA *«#tt©«#JCJ:oT3:dpy^->r h - *, 

X £jfJlf$&-t£ £ VN;b*lTV\£ [M.Prentki, F.M.Matschinsky, Physiol .Rev. 67,1 
185 (1987)/ P.M.Jones, S.J.Persaud, Endocrine. Rev. 19,429 (1998)] „ 
[0 0 5 6] 

16.7mM©^JBSy-«/3-^^#T'rtt, cAMP-GEFII IC^fS 7 >^i2 > * 
#U I/** KTffltJISflfe MIN6 iWifSJCfeWS 8-Br-cAMP f|#<[£-f>* 

U ^MlitflcM^bMt'J =f5t ^ FWm MIN6 8 

7.5 + 2.3%, n=27, P<0.005 ), cAMP-GEFI I ^£3te<£>$|iIJB{!!fC £> V> T cAMP 

[0 0 5 7] 

Rab3 ^>/^K(ix^y-^-r h-^^^^HISPgfC^LTVN^,, #i£lftfC 
&&LT^&#yrt9K , T*&&5'7y'{ V V 3 (rabphilinS) [H.Shirataki et 
al.,Mol. Cell. Biol. 13,2061 (1993)] £ Riml liV^tl*; Rab3AlC*g-£U i 
<DZ£\*&&<D Rab3A X7x^^-^, ^KJR^©/hilS©^&tJtiBI'&©5fS 

[0 0 5 8] 

*^*©ifiS*e» cAMP i2>-9---e^>-5 cAMP-GEFII Rab3 I7i^-f 
Rim2 tffiKftm-tZZiUZj: »J cAMPf|^'f$<Z>Ca 2+ ^#'f£x3r y -tf--f h - 
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[0 0 5 9] 

«!3fe©ffl5felcJ:»K ^HfciftgfcBmUfc PKA }c J: £ * £f y yMik<?>® 
SUCitJAT, cAMP tfjffl&lCx^y-iM h-S/^JC^ffl-rSiil^lftStlTV^ 
-5 [G.Lonart,et al., Neuron 21,1141 (1998)/ E.Renstrom,et al ., J.Physiol .5 
02,105 (1997)/ K.Yoshimura,et al . ,Biochim.Biophys.Acta 1402,171(1998)] 
. P/3We&, cAMP IZ£Z> PKA #c#f£Mtf{C PKA 2Nfe#ffi©>f U 
ffi{IM# t &.S>£:VNfc>;riTV 1 >£ [E.Renstrom.et al J. Physiol .502,105 (1997)] 

o &Tmm&"z\*. camp \t^^^<mm^T ^-■^mw,^mmLx^ 

ZHMfeZtlT^Zo m.i5L<DW%\Z. cAMP ■&mo>#fr9 ^ >^#CffiiC 

h^l^LTV^ [G.Lonart,et al., Neuron 21,1141 (1998)] „ 
[0 0 6 0] 

hfrLteith. 7^7^U>3i Riml, mm(Dfo£/vif(Di/i-7xiznmm 
iC^^tlTV^Stf 5 [C.Li et al., Neuron 13,885 (1994)] , cAMP lC{)Ejt£ft 

$>Wttkmit* IKCDiftlSJCfcV^T CA1 M^-e&&< CA3 1£«<Z>5/-*-:7 
NV-At^Ctfey, ZL*U£ cAMP-GEFII £ Riml ^±^LT CA3 tC&V>T 

[0 0 6 1] 

^t, dcrifciSSlClfcHT, PKA &#ttU >S*ffc;K:flna.T, cAMP 013 
fC^E^fftfC^Lfc J: "9 iC cAMP-GEFII (cAMP-fe >if --?&£) £ Rim (Rab3 

w^aiiextJ t w^«&»iiifiicfev>T, aw«fttx^y-9->r pka 

[0 0 6 2] 
[0 0 6 3] 
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[0 0 6 4] 

< CAMPS (cAMP-GEFII) (D cDNA <DBB#I&J£> 

Vtf *©>f >#ifcifflffi& MIN6 J:*;, pVP16 tplz7^7sS. K 

cDNA 9>r^U-&f^5SLfc. :7U y Kt&« (bait) 

, #/8MISK AT p^-^^;b©-9-^rL- y hT*&£^y h SUR1 CDgP^T ^ J WM 
#1(598-1003 : Genbank gASf L40624) £ =r - K"T £ DNA ^t/t'$:M'' , >T^ p ^X 
^ K PBTM116 cfijclfagbfc. 

[0 0 6 5] 

K MIN6 cDNA 9>f -<Z>i§H5y-/W :/U y K** U K 

.Kotake et al ., J.Biol .Chem. 272 ,29407 (1997) lCgB*0>#^T?fT o cAMP 
-fe>-tf--T*&£ CAMPS ©95^SB^rj(187-730IB^J) F^SIS (pray) ?n- 
>$r#ltL^:o 7^Xffl CAMPS <Z)£^ cDNA & X MIN6 cDNA 9>f ^ U — J&* P> 

[N.Inagaki et al. ,Proc. Natl. Acad. Sci. U.S. A. 91 ,2679 (1994)] „ 
V?J*(Z)CAMPS (cAMP-GEFII) CD 5 £ KIB^U & Genbank fC^A## AB021 

132 tbtattlfe. 
[0 0 6 6] 

<GST-ift^^ i/K9n<Dmm&T*im> 

cAMP-A(T^ 43-153), cAMP-B(r^ yfift«H, 357-469), JkTf^V 

h PKA (Rio) (£S) K PGEX-4T-1 (Amersham 

-Pharmacia) fc^TGST IftA* > /t* Stfc l/T$83J3ii\ 

^tCtSeoTWSfilLfc. cAMP jg^ryU-'f R.A.Steiberg,et al ., J.Biol .Chem 
. 262,2664 (1987) lC|B*<Z)^iSS:»^iE LTfflV%S d il JC«fc *J fjo fee 
[0 0 6 7] 

GST >A^iC(l,<ig)£, [ 3 H] cAMP, 50 mM U 

ym^jV^^mWm (pH6.8), 150 mM NaCl, 1 mM EDTA, 5 mM 2-*)l%7h 
X# 0.5 mg/ml ^ifidf rfrZfS. V&^fr, 40 mM &WSk cAMP £^&X 

it^tt^M^mmm (200 #0 *±x*2mm^y*3.'<-hLf=.o 

[0 0 6 8] 
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<yth mz£z>ms.ttmft*e>mM> 

BMV-^'CJV v F^M^t *?VX<D cAMP-GEFII <D±& cDNA £ 

m^T^^XS. K PBTM116 cfHC«aiL/feo Rin«2 ©gB#@B#J (r^^lftSS 53- 
863) Kf5fl?*n->&^;*s K MIN6 cDNA 7^fy7'J-^?)«l 

Rim2 cDNA &;iMIN6 cDNA^ -f >J - 

[0 0 6 9] 

<Rim2 £ cAMP-GEFII ^©ffiSffUB©**!* : I> 

rGST-itt^*>^^«©l83fi&tJf*t«J ©fflSJC|B«©*^tClpCT, Rim2 60 
T^Jmmyi (T$JWt&& 538-863) £ GST M&#>rt9 2S.£\sXftmZl£ 
> cAMP-GEFII (D cDNA ©£^£, ^^^.^ K pFLAG-CMV-2 (Sigma) 

(C-9-y^n->Lfe 0 »&nfe1«^ftS:yjK7x^*^> (LipofectAMINE : Li 
fe Technologies) fcfl^T COS-1 MMK h 9 > 7 x * hlf:„ ZL60 COS-1 3£ 
SMilia©?S»«S:, ^Hft>lf-X±{Cl^l:lfe GST-Rim2 2 BfrlBU 4 

°cicr-r >=¥^l/<- h ft &n tftv\ sds-page t^h 

U ifi FLAG M2 mtt (Sigma) £M V*T>f A ^ V T J y ^&?T o 
[0 0 7 0] 

<Rim2 £ cAMP-GEFI I £ (DffiKftMCDtflti : H> 

MIN6 #fflfl&©3lfl?%£ GST-Rim 2fc-f >ifa^- h U cAMP-GEFII£ Rim2 CO 
*I2ff2ffl£, IgG ifttlTV?^ cAMP-GEFII C0#;i/tf> S/;i/5fcig (.T5.JM 
BB#I1001-1011, QMSHRLEPRRP) fC*f-f Sjftft £M V^, TRim2 £ cAMP-GEFII 

[0 0 7 1] 

<Riml £ cAMP-GEFII ^©^SSf^MCD^I^> 

rGST-Mi$*y^?W(DmmjkT$mm ©«pjcaa«©^icmi5r, ri«i © 

3P#IB#I (530-806) & GST ItM^t, MigLfcc 3 E5©V 

^^©fl^^x*- h ^if}V^^yty\f~X±lzm^tLt=. GST-Riml £ 
, 4 "CfCT^^^T >^rrL/<- In L7c 0 cAMP-GEFII TRim2 £ cAMP-GEFII £ 

©*B2^M©$m : 1 1 J ©«P©SB«tc!HCT«lffiLfe. 
[0 0 7 2] 
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h»fe(-t5;-f>yn>y h&m> 

■7U-7Z.LT. cAMP-GEFII (3 * I/*? 1 KgB#f 606-2237), 5*;h 

Riml (1035-1491) , &t>***"?* Rim2 (586-1490) cDNA 9yh©# 

[0 0 7 3] 

Otf*IK© in situ /W:/U #V 1?-S/3>> 

V^XFwlCO^, in situ A^^'J #Vif-S/3 J.Tanaka,M.Murate,C. 
Z.Wang, S.Seino, T.Iwanaga, Arch. Histol .Cytol .59,485 (1996) JCfH^£ tlfe 

[0 0 7 4] 

cAMP-GEFII i: Rim2 iCMV^ ;ft 7 > 12 U if 2 * U'tff 1 

D-^ (45 mer) ft, -etl^tl^SH^J 2746-2790 At? 1376-1420 ©fl^clC^g 

[0 0 7 5] 

Riml JC^-rsr>^-"fe>^*U ^31^ l/*^- KCDfcttJCtt, Riml cDNA 

^Wicv^^lK^e>^n-->^s*ife. fflVMoti^n-yte ; s'-ttgcgctc 

actcttctggcctcccttgccattctgctctgaaagc-3' T?&<£ 0 

[0 0 7 6] 
<Rim2 £ Rab3A t©ffi3Lf^M©tftS*> 

tyth mz&z>m^.ftm5r*o)ikMi nmzmimommizmvT. m&mw 

Rab3A fcflttSftJCigffi&tf */ Rab3A (Q81L) £<Z>:£S cDNA -tft^Ptl 
SHS©3§Jfli'*##- PBTM116 U — ZL-y tfLtc* 

[0 0 7 7] 

9i/©5^7-f U>3 (T^/^^S 1-283) , 9vb Riml (T^y^SB 1- 
204), V?* Rim2 (T^K^S 1-345) © *Jy V 1 A >if- 4 ><D Z V 

u*^ KIBEI&ffl'***- PVP16 ic^n-r.^Lfc. StfMHI© £ * 1* 

i/^-e©Sffitt, (Clontech) ©T-^T;i/{C^!oT^f 

©tStttett, ^M^«^^©3o<Z)^5iLfc^n->^^#^ti, OD 600n 
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[0 0 7 8] 

IgfiiLfc Rab3A Rab3A &383iLTV*S Sf9 fflffi©&H#fr £»SK 

L£„ Riml © 1-204) Rim2 (T ^ ^ 

m 1-34) &, GST ®ft-£r# yrtlfRt OT38Jg<*"ti\ Rab3A CD 

GTPrS i^-£MXte GDP0S ©^^M$:4 TCICTSO^, lf-X±lC 
©^-ftLfe GST-Riml Xl$ GST-Rim2 il&tC-f >^zl^- h L£= Rab3A {£, jft 

Rab Jfi#&EV>fc>f Ay yf-f >n*MLfe, 

[0 0 7 9] 

<b^y*y h pci2 iwiiatc^ws gh &m<Dmi> 

h^y*? hLf=. PC12 HHM^^CD GH K. Korake et al., J. B 

iol. Chem., 272: 29407 (1997) <D SE^iC*£ £TfHft L W'ffiMcO cAMP-GEFIK 
^MMtf) cAMP-GEFII(T810A) % HM^M§tf<Z) cAMP-GEFII (G114E, G422D) IZft 

-rz^n-etuDftm^^xs f***- (psrco zmmLfe* MmtLxite- 

•HtyV KS/#--£3:ffiV*fc. PC fflmiZ GH Ig^K^^r- (pXGH5/Nichols Inst 
itute) &t>*_tfBtf>^ df — (C J: »J, LipofectAMINE?:^ V^T h L 

fe. 
[0 0 8 0] 

PC12 fflm*i&mmK + (4.7 mM)Xi£ffia^K + (60 mM)T% tfe7*^3'J 
>(50 itt M) U < & 8-7*ni.7f; 5/>-3' ,5'-+f--f i"J*^^7 7* 

X7i^fh (8-Br-cAMP) (1 mM) ©#&TX&##£T&C>f >=5f rz.^- h b£ D 
7#^/^=TU>*fctt 8-Br-cAMP tt, <£^M£ fcttflfjRS* U ? Ailt^f > 
dp a.'*-*/ a >f ei0^taicSiix.^tife o PKA -f>ntf# 

- h-89 (10 a m) i«,7jrw3 y >#ffaR©io^l&tciDA&tife. 

[0 0 8 1 ] 

<cAMP «#ffiX^y-^>f h-S/JUCfctf* cAMP-GEFII ©!2$f©|fef#> 

MIN6MSS"C<Z)cAMP-GEFII(Z)'a'^5:^^-r-&/fe:4?){C, cAMP-GEFII (^ 

^@H^©i04-ii9fc^^1-^M^c)tc*f-r^>T>^i2>^(7)-7^^y ^-n^^-x- 

hSSW-UlT DNA (16 mer) MM* U =f DNA (5* -acctacgtgactacgt-3' ) £ 
(BIOGNOSTIK). 
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[0 0 8 2] 

MIN6 MM*. 4>XV ym$k<D2mmmfc> 7>ft>^t'JJ DNA Xlttt 
fig* U =f DNA 4 nM(DmmT*mmLf=. a Ty?-£yX*V 3 DNA GDSPP 

tt, -Ifih7>X7x^^a >IC J: U cAMP-GEFII £i©i(Kc#gig-t £ 7 
>^^-'Jdf DNA jEM MIN6 jffflfl&fCo^, 3ft cAMP-GEFII M#:£MvxT. >f 7 
-fU y'*r4 y>f\Z&. ySflffibfe. 7>ft>^t'JiDNAj?ia$tlfc MIN6 ffl 
fl&ic£tt£ cAMP-GEFII r*l£©MIN6 j&BJB&T'tf) 8- 

Br-cAMP (1 mM) lC#f f £ -Y > X U >#ifcJC&4£tt, iS 401/ 3 - .X SRS (16.7 mM) 
lC&V^T##rb£„ 5H<Z>J8r.Hg©ISIfc&fTV*, -r>XU>©MStt, T.Gonoi et 
al. , J. Biol. Chem. 269, 16989 (1994)JCfB3S©3® *J Mfofco 

[0 0 8 3] 

Sequence Listing 
<110> Seino, Susumu; JCR Pharmaceuticals Co., Ltd. 

<120> Protein Rim2 

<130> P72-99 
<160> 4 

<210> 1 
<211> 1590 
<212> PRT 

<213> Mus musculus 
<400> 1 

Met Ser Ala Pro Leu Gly Pro Arg Gly Arg Pro Ala Pro Thr Pro Ala 

15 10 15 
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Ala Ser Gin Pro Pro Pro Gin Pro Glu Met Pro Asp Leu Ser His Leu 
20 25 30 

Thr Glu Glu Glu Arg Lys He He Leu Ala Val Met Asp Arg Gin Lys 

35 40 45 

Lys Glu Glu Glu Lys Glu Gin Ser Val Leu Lys He Lys Glu Glu His 

50 55 60 

Lys Ala Gin Pro Thr Gin Trp Phe Pro Phe Ser Gly He Thr Glu Leu 

65 70 75 80 

Val Asn Asn Val Leu Gin Pro Gin Gin Lys Gin Pro Asn Glu Lys Glu 

85 90 95 

Pro Gin Thr Lys Leu His Gin Gin Phe Glu Met Tyr Lys Glu Gin Val 
100 105 110 

Lys Lys Met Gly Glu Glu Ser Gin Gin Gin Gin Glu Gin Lys Gly Asp 

115 120 125 

Ala Pro Thr Cys Gly He Cys His Lys Thr Lys Phe Ala Asp Gly Cys 
130 135 140 

Gly His Asn Cys Ser Tyr Cys Gin Thr Lys Phe Cys Ala Arg Cys Gly 

145 150 155 160 

Gly Arg Val Ser Leu Arg Ser Asn Lys Val Met Trp Val Cys Asn Leu 
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165 170 175 

Cys Arg Lys Gin Gin Glu He Leu Thr Lys Ser Gly Ala Trp Phe Tyr 

180 185 190 

Asn Ser Gly Ser Asn Thr Leu Gin Gin Pro Asp Gin Lys Val Pro Arg 
195 200 205 

Gly Leu Arg Asn Glu Glu Ala Pro Gin Glu Lys Lys Ala Lys Leu His 

210 215 220 

Glu Gin Pro Gin Phe Gin Gly Ala Pro Gly Asp Leu Ser Val Pro Ala 

225 230 235 240 

Val Glu Lys Gly Arg Ala His Gly Leu Thr Arg Gin Asp Thr lie Lys 

245 250 255 

Asn Gly Ser Gly Val Lys His Gin He Ala Ser Asp Met Pro Ser Asp 
260 265 270 

Arg Lys Arg Ser Pro Ser Val Ser Arg Asp Gin Asn Arg Arg Tyr Glu 

275 280 285 

Gin Ser Glu Glu Arg Glu Asp Tyr Ser Gin Tyr Val Pro Ser Asp Gly 

290 295 300 

Thr Met Pro Arg Ser Pro Ser Asp Tyr Ala Asp Arg Arg Ser Gin Arg 

305 310 315 320 
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Glu Pro Gin Phe Tyr Glu Glu Pro Gly His Leu Asn Tyr Arg Asp Ser 

325 330 335 

Asn Arg Arg Gly His Arg His Ser Lys Glu Tyr He Val Asp Asp Glu 

340 345 350 

Asp Val Glu Ser Arg Asp Glu Tyr Glu Arg Gin Arg Arg Glu Glu Glu 

355 360 365 

Tyr Gin Ala Arg Tyr Arg Ser Asp Pro Asn Leu Ala Arg Tyr Pro Val 

370 375 380 

Lys Pro Gin Pro Tyr Glu Glu Gin Met Arg He His Ala Glu Val Ser 

385 390 395 400 

Arg Ala Arg His Glu Arg Arg His Ser Asp Val Ser Leu Ala Asn Ala 

405 410 415 

Glu Leu Glu Asp Ser Arg He Ser Leu Leu Arg Met Asp Arg Pro Ser 

420 425 430 

Arg Gin Arg Ser Val Ser Glu Arg Arg Ala Ala Met Glu Asn Gin Arg 
435 440 445 

Ser Tyr Ser Met Glu Arg Thr Arg Glu Ala Gin Gly Gin Ser Ser Tyr 

450 455 460 

Pro Gin Arg Thr Ser Asn His Ser Pro Pro Thr Pro Arg Arg Ser Pro 

465 470 475 480 
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lie Pro Leu Asp Arg Pro Asp Met Arg Arg Ala Asp Ser Leu Arg Lys 

485 490 495 

Gin His His Leu Asp Pro Ser Ser Ala Val Arg Lys Thr Lys Arg Glu 

500 505 510 

Lys Met Glu Thr Met Leu Arg Asn Asp Ser Leu Ser Ser Asp Gin Ser 

515 520 525 

Glu Ser Val Arg Pro Pro Pro Pro Arg Pro His Lys Ser Lys Lys Gly 
530 535 540 

Gly Lys Met Arg Gin Val Ser Leu Ser Ser Ser Glu Glu Glu Leu Ala 

545 550 555 560 

Ser Thr Pro Glu Tyr Thr Ser Cys Asp Asp Val Glu Leu Glu Ser Glu 

565 570 575 

Ser Val Ser Glu Lys Gly Asp Ser Gin Lys Gly Lys Arg Lys Thr Ser 
580 585 590 

Glu Gin Gly Val Leu Ser Asp Ser Asn Thr Arg Ser Glu Arg Gin Lys 
595 600 605 

Lys Arg Met Tyr Tyr Gly Gly His Ser Leu Glu Glu Asp Leu Glu Trp 

610 615 620 

Ser Glu Pro Gin He Lys Asp Ser Gly Val Asp Thr Cys Ser Ser Thr 
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625 630 635 640 

Thr Leu Asn Glu Glu His Ser His Ser Asp Lys His Pro Val Thr Trp 

645 650 655 

Gin Pro Ser Lys Asp Gly Asp Arg Leu He Gly Arg He Leu Leu Asn 

660 665 670 

Lys Arg Leu Lys Asp Gly Ser Val Pro Arg Asp Ser Gly Ala Met Leu 

675 680 685 

Gly Leu Lys Val Val Gly Gly Lys Met Thr Glu Ser Gly Arg Leu Cys 
690 695 700 

Ala Phe lie Thr Lys Val Lys Lys Gly Ser Leu Ala Asp Thr Val Gly 

705 710 715 720 

His Leu Arg Pro Gly Asp Glu Val Leu Glu Trp Asn Gly Arg Leu Leu 
725 730 735 

Gin Gly Ala Thr Phe Glu Glu Val Tyr Asn He He Leu Glu Ser Lys 

740 745 750 

Pro Glu Pro Gin Val Glu Leu Val Val Ser Arg Pro lie Gly Asp lie 

755 760 765 

Pro Arg lie Pro Asp Ser Thr His Ala Gin Leu Glu Ser Ser Ser Ser 
770 775 780 
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Ser Phe Glu Ser Gin Lys Met Asp Arg Pro Ser He Ser Val Thr Ser 
785 790 795 800 

Pro Met Ser Pro Gly Met Leu Arg Asp Val Pro Gin Phe Leu Ser Gly 

805 810 815 

Gin Leu Ser He Lys Leu Trp Phe Asp Lys Val Gly His Gin Leu lie 
820 825 830 

Val Thr He Leu Gly Ala Lys Asp Leu Pro Ser Arg Glu Asp Gly Arg 

835 840 845 

Pro Arg Asn Pro Tyr Val Lys He Tyr Phe Leu Pro Asp Arg Ser Asp 
850 855 860 

Lys Asn Lys Arg Arg Thr Lys Thr Val Lys Lys Thr Leu Glu Pro Lys 
865 870 875 880 

Trp Asn Gin Thr Phe He Tyr Ser Pro Val His Arg Arg Glu Phe Arg 

885 890 895 

Glu Arg Met Leu Glu lie Thr Leu Trp Asp Gin Ala Arg Val Arg Glu 
900 905 910 

Glu Glu Ser Glu Phe Leu Gly Glu He Leu He Glu Leu Glu Thr Ala 

915 920 925 

Leu Leu Asp Asp Glu Pro His Trp Tyr Lys Leu Gin Thr His Asp Val 

930 935 940 
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Ser Ser Leu Pro Leu Pro Arg Pro Ser Pro Tyr Leu Pro Arg Arg Gin 

945 950 955 960 

Leu His Gly Glu Ser Pro Thr Arg Arg Leu Gin Arg Ser Lys Arg He 
965 970 975 

Ser Asp Ser Glu Val Ser Asp Tyr Asp Cys Glu Asp Gly Val Gly Val 

980 985 990 

Val Ser Asp Tyr Arg His Asn Gly Arg Asp Leu Gin Ser Ser Thr Leu 

995 1000 1005 

Ser Val Pro Glu Gin Val Met Ser Ser Asn His Cys Ser Pro Ser Gly 
1010 1015 1020 

Ser Pro His Arg Val Asp Val lie Gly Arg Thr Arg Ser Trp Ser Pro 
1025 1030 1035 1040 

Ser Ala Pro Pro Pro Gin Arg Asn Val Glu Gin Gly His Arg Gly Thr 

1045 1050 1055 

Arg Ala Thr Gly His Tyr Asn Thr He Ser Arg Met Asp Arg His Arg 
1060 1065 1070 

Val Met Asp Asp His Tyr Ser Ser Asp Arg Asp Arg Asp Cys Glu Ala 
1075 1080 1085 

Ala Asp Arg Gin Pro Tyr His Arg Ser Arg Ser Thr Glu Gin Arg Pro 
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1090 1.095 1100 

Leu Leu Glu Arg Thr Thr Thr Arg Ser Arg Ser Ser Glu Arg Pro Asp 
1105 1110 1115 1120 

Thr Asn Leu Met Arg Ser Met Pro Ser Leu Met Thr Gly Arg Ser Ala 
1125 1130 1135 

Pro Pro Ser Pro Ala Leu Ser Arg Ser His Pro Arg Thr Gly Ser Val 

1140 1145 1150 

Gin Thr Ser Pro Ser Ser Thr Pro Gly Thr Gly Arg Arg Gly Arg Gin 
1155 1160 1165 

Leu Pro Gin Leu Pro Pro Lys Gly Thr Leu Glu Arg Ser Ala Met Asp 
1170 1175 1180 

He Glu Glu Arg Asn Arg Gin Met Lys Leu Asn Lys Tyr Lys Gin Val 

1185 1190 1195 1200 

Ala Gly Ser Asp Pro Arg Leu Glu Gin Asp Tyr His Ser Lys Tyr Arg 
1205 1210 1215 

Ser Gly Trp Asp Pro His Arg Gly Ala Asp Thr Val Ser Thr Lys Ser 
1220 1225 1230 

Ser Asp Ser Asp Val Ser Asp Val Ser Ala Val Ser Arg Thr Ser Ser 

1235 1240 1245 
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Ala Ser Arg Phe Ser Ser Thr Ser Tyr Met Ser Val Gin Ser Glu Arg 

1250 1255 1260 

Pro Arg Gly Asn Arg Lys He Ser Val Phe Thr Ser Lys Met Gin Asn 
1265 1270 1275 1280 

Arg Gin Met Gly Val Ser Gly Lys Asn Leu Thr Lys Ser Thr Ser He 

1285 1290 1295 

Ser Gly Asp Met Cys Ser Leu Glu Lys Asn Asp Gly Ser Gin Ser Asp 
1300 1305 1310 

Thr Ala Val Gly Ala Leu Gly Thr Ser Gly Lys Lys Arg Arg Ser Ser 
1315 1320 1325 

He Gly Ala Lys Met Val Ala He Val Gly Leu Ser Arg Lys Ser Arg 

1330 1335 1340 

Ser Ala Ser Gin Leu Ser Gin Thr Glu Gly Gly Gly Lys Lys Leu Arg 
1345 1350 1355 1360 

Ser Thr Val Gin Arg Ser Thr Glu Thr Gly Leu Ala Val Glu Met Arg 
1365 1370 1375 

Asn Trp Met Thr Arg Gin Ala Ser Arg Glu Ser Thr Asp Gly Ser Met 

1380 1385 1390 

Asn Ser Tyr Ser Ser Glu Gly Asn Leu He Phe Pro Gly Val Arg Leu 
1395 1400 1405 
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Ala Ser Asp Ser Gin Phe Ser Asp Phe Leu Asp Gly Leu Gly Pro Ala 

1410 1415 1420 

Gin Leu Val Gly Arg Gin Thr Leu Ala Thr Pro Ala Met Gly Asp He 

1425 1430 1435 1440 

Gin Val Gly Met Met Asp Lys Lys Gly Gin Leu Glu Val Glu He He 
1445 1450 1455 

Arg Ala Arg Gly Leu Val Val Lys Pro Gly Ser Lys Thr Leu Pro Ala 
1460 1465 1470 

Pro Tyr Val Lys Val Tyr Leu Leu Asp Asn Gly Val Cys He Ala Lys 
1475 1780 1485 

Lys Lys Thr Lys Val Ala Arg Lys Thr Leu Glu Pro Leu Tyr Gin Gin 
1490 1495 1500 

Leu Leu Ser Phe Glu Glu Ser Pro Gin Gly Arg Val Leu Gin He He 

1505 1510 1515 1520 

Val Trp Gly Asp Tyr Gly Arg Met Asp His Lys Ser Phe Met Gly Val 
1525 1530 1535 

Ala Gin He Leu Leu Asp Glu Leu Glu Leu Ser Asn Met Val He Gly 
1540 1545 1550 

Trp Phe Lys Leu Phe Pro Pro Ser Ser Leu Val Asp Pro Thr Ser Ala 
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1560 1565 



Pro Leu Thr Arg Arg Ala Ser Gin Ser Ser Leu Glu Ser Ser Thr Gly 

1570 1575 1580 

Pro Ser Tyr Ser Arg Ser 
1585 1590 

<210> 2 
<211> 4980 
<212> DNA 

<213> Mus musculus 
<400> 2 

gcttccctag ggtggttcgg ctccgccaaa c atg teg get ccg etc ggg ccc 52 

Met Ser Ala Pro Leu Gly Pro 
1 5 

egg ggc cgc ccg get ccc ace ccg gcg gec tct caa cct 
Arg Gly Arg Pro Ala Pro Thr Pro Ala Ala Ser Gin Pro 

10 15 20 

ccc gag atg ccg gac etc age cac etc acg gaa gag gag agg aaa ate 148 
Pro Glu Met Pro Asp Leu Ser His Leu Thr Glu Glu Glu Arg Lys He 

25 30 35 

ate ctg get gtc atg gat cgt cag aag aaa gaa gag gag aag gag cag 196 
He Leu Ala Val Met Asp Arg Gin Lys Lys Glu Glu Glu Lys Glu Gin 

40 45 50 55 

3 2 ffiSE# 2000-3053960 
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tec gtg etc aag ate aaa gaa gaa cac aaa gca caa ccg aca cag tgg 244 
Ser Val Leu Lys He Lys Glu Glu His Lys Ala Gin Pro Thr Gin Trp 

60 65 70 



ttt ccc ttt agt ggg ate act gaa ctg gta aat aac gtt ctg cag ccc 292 

Phe Pro Phe Ser Gly He Thr Glu Leu Val Asn Asn Val Leu Gin Pro 

75 80 85 

cag caa aaa caa ccc aat gag aag gag ccc cag aca aag ctg cac caa 340 

Gin Gin Lys Gin Pro Asn Glu Lys Glu Pro Gin Thr Lys Leu His Gin 

90 95 100 

caa ttt gaa atg tat aag gag caa gtc aag aag atg gga gag gaa teg 388 

Gin Phe Glu Met Tyr Lys Glu Gin Val Lys Lys Met Gly Glu Glu Ser 

105 110 115 

cag cag cag caa gag cag aag ggt gat gee ccg ace tgt ggc ate tgc 436 

Gin Gin Gin Gin Glu Gin Lys Gly Asp Ala Pro Thr Cys Gly He Cys 

120 125 130 135 

Cac aasr aca aaa ttt **C2. ^a* orcra t err ercrr rat aat ttrt t rr tat tor. ARA 

His Lys Thr Lys Phe Ala Asp Gly Cys Gly His Asn Cys Ser Tyr Cys 

140 145 150 



caa acc aag ttc tgt get cga tgt gga ggt cga gtg tct tta cgc tea 
Gin Thr Lys Phe Cys Ala Arg Cys Gly Gly Arg Val Ser Leu Arg Ser 
155 160 165 



532 
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aac aag gtt atg tgg gtg tgt aat ttg tgc cga aaa caa caa gaa ate 580 

Asn Lys Val Met Trp Val Cys Asn Leu Cys Arg Lys Gin Gin Glu He 
170 175 180 

etc act aaa tea gga gca tgg ttt tat aat agt ggg tct aac aca ctg 628 

Leu Thr Lys Ser Gly Ala Trp Phe Tyr Asn Ser Gly Ser Asn Thr Leu 

185 190 195 

cag caa cct gat caa aag gtt cct cga ggg ctt cga aat gag gaa gee 676 

Gin Gin Pro Asp Gin Lys Val Pro Arg Gly Leu Arg Asn Glu Glu Ala 

200 205 210 215 

cct cag gag aag aaa gca aaa eta cac gag cag ccc cag ttc caa gga 724 

Pro Gin Glu Lys Lys Ala Lys Leu His Glu Gin Pro Gin Phe Gin Gly 

220 225 230 

gec cca ggt gac tta tea gta cct gca gtt gag aaa ggc cga get cat 772 

Ala Pro Gly Asp Leu Ser Val Pro Ala Val Glu Lys Gly Arg Ala His 

235 240 245 



ggg etc aca aga cag gat act att aaa aat gga tea gga gtg aag cac 820 

Gly Leu Thr Arg Gin Asp Thr He Lys Asn Gly Ser Gly Val Lys His 

250 255 260 

cag att gee agt gac atg cct tea gac aga aaa cga agt cca tea gtg 868 

Gin He Ala Ser Asp Met Pro Ser Asp Arg Lys Arg Ser Pro Ser Val 

265 270 275 

tec agg gat caa aat cga aga tac gag caa agt gaa gaa aga gag gac 916 
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Ser Arg Asp Gin Asn Arg Arg Tyr Glu Gin Ser Glu Glu Arg Glu Asp 

280 285 290 295 

tac tea cag tat gtt cct tea gat ggt aca atg cca aga tct cct teg 964 

Tyr Ser Gin Tyr Val Pro Ser Asp Gly Thr Met Pro Arg Ser Pro Ser 

300 305 310 

gat tat get gat aga cga tct cag cgt gag cct caa ttt tat gaa gaa 1012 

Asp Tyr Ala Asp Arg Arg Ser Gin Arg Glu Pro Gin Phe Tyr Glu Glu 

315 320 325 

cct ggt cat tta aat tac agg gat tct aac agg aga ggc cat aga cat 1060 

Pro Gly His Leu Asn Tyr Arg Asp Ser Asn Arg Arg Gly His Arg His 

330 335 340 

tec aaa gag tat att gtg gat gat gaa gat gtg gag age aga gat gaa 1108 

Ser Lys Glu Tyr lie Val Asp Asp Glu Asp Val Glu Ser Arg Asp Glu 

345 350 355 

tat gaa aga caa agg aga gag gag gaa tac cag gca cgc tac aga agt 1156 

Tyr Glu Arg Gin Arg Arg Glu Glu Glu Tyr Gin Ala Arg Tyr Arg Ser 

360 365 370 375 

gat cca aat ctg gee egg tat ccc gta aag cca caa ccc tac gaa gaa 1204 

Asp Pro Asn Leu Ala Arg Tyr Pro Val Lys Pro Gin Pro Tyr Glu Glu 

380 385 390 

caa atg cgc ate cac get gag gtg tec agg gca cga cat gag aga agg 1252 

Gin Met Arg He His Ala Glu Val Ser Arg Ala Arg His Glu Arg Arg 
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395 



400 



405 



cac agt gat gtt tct ttg gca aac get gaa eta gaa gat tec agg att 1300 
His Ser Asp Val Ser Leu Ala Asn Ala Glu Leu Glu Asp Ser Arg He 

410 415 420 

tct ctg eta agg atg gat aga cca tea agg caa aga tct gta tct gaa 1348 
Ser Leu Leu Arg Met Asp Arg Pro Ser Arg Gin Arg Ser Val Ser Glu 
425 430 435 

cgt aga get gca atg gaa aac caa cga teg tat tea atg gaa aga act 1396 
Arg Arg Ala Ala Met Glu Asn Gin Arg Ser Tyr Ser Met Glu Arg Thr 
440 445 450 455 

cga gag get cag gga caa agt tct tat cca caa agg acc tea aat cat 1444 
Arg Glu Ala Gin Gly Gin Ser Ser Tyr Pro Gin Arg Thr Ser Asn His 
460 465 470 

agt cct ccc acc cct egg egg age cct ata ccg ctt gat aga cca gac 1492 
Ser Pro Pro Thr Pro Arg Arg Ser Pro He Pro Leu Asp Arg Pro Asp 
475 480 485 

atg agg cgc get gac tec eta egg aaa cag cac cac tta gat ccc age 1540 
Met Arg Arg Ala Asp Ser Leu Arg Lys Gin His His Leu Asp Pro Ser 
490 495 500 



tct get gtg agg aaa acg aag cga gaa aaa atg gaa acc atg tta agg 1588 
Ser Ala Val Arg Lys Thr Lys Arg Glu Lys Met Glu Thr Met Leu Arg 

505 510 515 
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aat gat tct ttg agt tea gac cag tec gag tea gtg agg ccg ccc cca 1636 
Asn Asp Ser Leu Ser Ser Asp Gin Ser Glu Ser Val Arg Pro Pro Pro 

520 525 530 535 

cca agg cct cat aaa tec aag aaa gga ggt aaa atg cgc cag gtt tea 1684 
Pro Arg Pro His Lys Ser Lys Lys Gly Gly Lys Met Arg Gin Val Ser 

540 545 550 

ctg age age teg gag gag gag ctg gca tec aca cct gag tat aca age 1732 
Leu Ser Ser Ser Glu Glu Glu Leu Ala Ser Thr Pro Glu Tyr Thr Ser 

555 560 565 

tgt gat gat gtg gag ctg gaa age gag agt gtg agt gag aaa ggg gac 1780 
Cys Asp Asp Val Glu Leu Glu Ser Glu Ser Val Ser Glu Lys Gly Asp 

570 575 580 

agt caa aag gga aaa aga aaa act agt gag cag gga gtt ttg teg gat 1828 
Ser Gin Lys Gly Lys Arg Lys Thr Ser Glu Gin Gly Val Leu Ser Asp 

585 590 595 

tct aac acc agg tct gag aga caa aag aaa agg atg tac tat ggt ggc 1876 
Ser Asn Thr Arg Ser Glu Arg Gin Lys Lys Arg Met Tyr Tyr Gly Gly 
600 605 610 615 

cac tct ttg gaa gag gat ttg gaa tgg tct gag cct cag att aag gac 1924 
His Ser Leu Glu Glu Asp Leu Glu Trp Ser Glu Pro Gin He Lys Asp 

620 625 630 
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tct ggg gta gat acc tgt agt age aca acc ctt aac gag gag cat age 1972 

Ser Gly Val Asp Thr Cys Ser Ser Thr Thr Leu Asn Glu Glu His Ser 

635 640 645 

cat agt gat aag cac cct gtg acc tgg cag cca tec aaa gat gga gat 2020 

His Ser Asp Lys His Pro Val Thr Trp Gin Pro Ser Lys Asp Gly Asp 

650 655 660 

cgc eta att ggt cgt att tta tta aat aag cgt tta aaa gat ggg agt 2068 

Arg Leu He Gly Arg lie Leu Leu Asn Lys Arg Leu Lys Asp Gly Ser 

665 670 675 

gta cct cga gac tea gga gca atg ctg ggc tta aag gtt gta gga gga 2116 

Val Pro Arg Asp Ser Gly Ala Met Leu Gly Leu Lys Val Val Gly Gly 

680 685 690 695 

aag atg act gaa tea ggt cga ctt tgt gca ttt att acc aaa gta aaa 2164 

Lys Met Thr Glu Ser Gly Arg Leu Cys Ala Phe lie Thr Lys Val Lys 

700 705 710 

aaa gga agt tta get gat act gta gga cat ctt aga cca ggt gat gaa 2212 

Lys Gly Ser Leu Ala Asp Thr Val Gly His Leu Arg Pro Gly Asp Glu 

715 720 725 

gtc ttg gaa tgg aat ggg agg eta ttg caa gga gee aca ttt gag gaa 2260 

Val Leu Glu Trp Asn Gly Arg Leu Leu Gin Gly Ala Thr Phe Glu Glu 

730 735 740 

gtt tac aac att att eta gaa tec aaa cct gaa cca caa gtt gag ctt 2308 
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Ser Lys Pro Glu Pro Gin Val Glu Leu 

755 

gtt gtt tea agg cca att gga gat att cct aga ata cct gat age acg 2356 
Val Val Ser Arg Pro He Gly Asp He Pro Arg He Pro Asp Ser Thr 

760 765 770 775 

cat gca caa ctg gaa tec agt tct age tea ttt gaa tct caa aaa atg 2404 
His Ala Gin Leu Glu Ser Ser Ser Ser Ser Phe Glu Ser Gin Lys Met 

780 785 790 

gac cgt cct tct ata tec gtt acc tea ccc atg agt cct ggc atg ctg 2452 
Asp Arg Pro Ser lie Ser Val Thr Ser Pro Met Ser Pro Gly Met Leu 
795 800 805 

agg gat gtc ccg cag ttc tta tct gga cag ctt tea ata aaa eta tgg 2500 
Arg Asp Val Pro Gin Phe Leu Ser Gly Gin Leu Ser He Lys Leu Trp 

810 815 820 

ttt gac aag gtt ggt cac cag ttg ata gtt aca att ttg gga gca aag 2548 
Phe Asp Lys Val Gly His Gin Leu He Val Thr He Leu Gly Ala Lys 

825 830 835 

gat etc cct tec agg gaa gat ggg agg cca agg aat cct tat gtt aag 2596 
Asp Leu Pro Ser Arg Glu Asp Gly Arg Pro Arg Asn Pro Tyr Val Lys 
840 845 850 855 

att tac ttc ctt cca gat aga agt gat aaa aat aag aga aga aca aaa 2644 
He Tyr Phe Leu Pro Asp Arg Ser Asp Lys Asn Lys Arg Arg Thr Lys 



Val Tyr Asn He lie Leu Glu 

745 750 
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860 865 870 

aca gtc aag aaa act ttg gaa ccc aaa tgg aac cag act ttc att tat 2692 
Thr Val Lys Lys Thr Leu Glu Pro Lys Trp Asn Gin Thr Phe He Tyr 

875 880 885 

tct cct gtc cac cga aga gaa ttc cgt gaa cga atg ctg gaa att acc 2740 
Ser Pro Val His Arg Arg Glu Phe Arg Glu Arg Met Leu Glu lie Thr 
890 895 900 

ctt tgg gat caa get aga gtt cga gaa gaa gag age gaa ttc tta gga 2788 
Leu Trp Asp Gin Ala Arg Val Arg Glu Glu Glu Ser Glu Phe Leu Gly 

905 910 915 

gag att tta att gaa ttg gaa aca get ttg eta gat gat gag ccg cac 2836 
Glu He Leu lie Glu Leu Glu Thr Ala Leu Leu Asp Asp Glu Pro His 

920 925 930 935 

tgg tat aag ctg cag acc cat gat gtc tec tea ttg cca etc cct cgc 2884 
Trp Tyr Lys Leu Gin Thr His Asp Val Ser Ser Leu Pro Leu Pro Arg 

940 945 950 

cct tec cca tat ctg ccc egg agg cag etc cat gga gag age cca acg 2932 
Pro Ser Pro Tyr Leu Pro Arg Arg Gin Leu His Gly Glu Ser Pro Thr 

955 960 965 

cgc agg ctg caa agg teg aag aga ata agt gac agt gaa gtg tct gac 2980 
Arg Arg Leu Gin Arg Ser Lys Arg He Ser Asp Ser Glu Val Ser Asp 
970 975 980 
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tac gac tgc gag gat ggc gtg gga gta gtg tea gat tat cga cac aat 
Tyr Asp Cys Glu Asp Gly Val Gly Val Val Ser Asp Tyr Arg His Asn 
985 990 995 



3028 



ggc cgc gat ctt caa age tec acg ttg teg gtg cca gaa caa gtc atg 3076 

Gly Arg Asp Leu Gin Ser Ser Thr Leu Ser Val Pro Glu Gin Val Met 

1000 1005 1010 1015 

tea tea aat cat tgc tea cca tea ggg tct cct cat cga gta gat gtt 3124 

Ser Ser Asn His Cys Ser Pro Ser Gly Ser Pro His Arg Val Asp Val 

1020 1025 1030 

ata gga agg aca agg tea tgg teg cct agt gee cct cct cct caa agg 3172 

He Gly Arg Thr Arg Ser Trp Ser Pro Ser Ala Pro Pro Pro Gin Arg 

1035 1040 1045 



aat gtg gaa cag ggg cac cga ggg aca cgt get act ggc cat tac aac 3220 
Asn Val Glu Gin Gly His Arg Gly Thr Arg Ala Thr Gly His Tyr Asn 

1050 1055 1060 



aca att age cga atg gat aga cac cgt gtc atg gat gac cac tac tct 3268 

Thr He Ser Arg Met Asp Arg His Arg Val Met Asp Asp His Tyr Ser 
1065 1070 1075 

tea gat aga gac agg gat tgt gaa gca gca gat aga cag cca tat cac 3316 

Ser Asp Arg Asp Arg Asp Cys Glu Ala Ala Asp Arg Gin Pro Tyr His 

1080 1085 1090 1095 
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aga tec aga tea aca gaa caa egg cct etc eta gag egg ace acc acc 3364 
Arg Ser Arg Ser Thr Glu Gin Arg Pro Leu Leu Glu Arg Thr Thr Thr 
1100 1105 1110 



cgc tec aga tec tct gaa cgt cct gat aca aac etc atg agg teg atg 
Arg Ser Arg Ser Ser Glu Arg Pro Asp Thr Asn Leu Met Arg Ser Met 

1115 1120 1125 



3412 



cct tea tta atg act gga aga tct gec cct cct tea cct gec tta teg 
Pro Ser Leu Met Thr Gly Arg Ser Ala Pro Pro Ser Pro Ala Leu Ser 
1130 1135 1140 



3460 



agg tct cac cct cgt acc ggg tct gtc cag aca age cca tea agt act 3508 
Arg Ser His Pro Arg Thr Gly Ser Val Gin Thr Ser Pro Ser Ser Thr 
1145 1150 1155 



ccg gga aca gga cga agg ggc cga cag ctt cca cag ctt cca cca aag 3556 
Pro Gly Thr Gly Arg Arg Gly Arg Gin Leu Pro Gin Leu Pro Pro Lys 

1160 1165 1170 1175 



gga aca ttg gag aga agt get atg gat ata gag gag aga aat cgc caa 3604 
Gly Thr Leu Glu Arg Ser Ala Met Asp lie Glu Glu Arg Asn Arg Gin 
1180 1185 1190 



atg aaa ctt aac aaa tac aaa cag gta gec gga tea gac ccc aga ctg 3652 
Met Lys Leu Asn Lys Tyr Lys Gin Val Ala Gly Ser Asp Pro Arg Leu 
1195 1200 1205 



gag caa gat tac cat teg aag tat cgc tea gga tgg gat cca cat aga 3700 
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Glu Gin Asp Tyr His Ser Lys Tyr Arg Ser Gly Trp Asp Pro His Arg 
1210 1215 1220 

ggg gca gat act gtt tec act aaa tec teg gac agt gat gta agt gat 3748 
Gly Ala Asp Thr Val Ser Thr Lys Ser Ser Asp Ser Asp Val Ser Asp 
1225 1230 1235 

gta tct gcg gtt tea agg act agt agt get tct cgt ttc age age aca 3796 
Val Ser Ala Val Ser Arg Thr Ser Ser Ala Ser Arg Phe Ser Ser Thr 
1240 1245 1250 1255 

age tac atg tec gtc caa tea gag egg ccg aga gga aac agg aaa ate 3844 
Ser Tyr Met Ser Val Gin Ser Glu Arg Pro Arg Gly Asn Arg Lys He 
1260 1265 1270 

agt gtc ttt aca tec aaa atg caa aac aga cag atg ggc gtg teg ggg 3892 
Ser Val Phe Thr Ser Lys Met Gin Asn Arg Gin Met Gly Val Ser Gly 
1275 1280 1285 

aag aac ttg ace aaa age ace age ate agt gga gac atg tgc tea ctg 3940 
Lys Asn Leu Thr Lys Ser Thr Ser He Ser Gly Asp Met Cys Ser Leu 

1280 1295 1300 



gag aag aat gac ggc age cag tec gac 
Glu Lys Asn Asp Gly Ser Gin Ser Asp 
1305 1310 

ace agt ggc aag aag egg cga tct age 
Thr Ser Gly Lys Lys Arg Arg Ser Ser 



act gca gtg ggc gee ctg ggt 3988 
Thr Ala Val Gly Ala Leu Gly 

1315 

att ggg gee aaa atg gta get 4036 
He Gly Ala Lys Met Val Ala 
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1320 1325 1330 1335 

att gtt ggt etc tea egg aaa agt cgc agt gee tct caa etc age caa 4084 
He Val Gly Leu Ser Arg Lys Ser Arg Ser Ala Ser Gin Leu Ser Gin 

1340 1345 1350 

ace gaa gga gga ggt aaa aag eta egg age act gtt cag aga age acg 4132 
Thr Glu Gly Gly Gly Lys Lys Leu Arg Ser Thr Val Gin Arg Ser Thr 
1355 1360 1365 

gag ace ggg eta gca gtg gag atg agg aac tgg atg ace cgc cag gee 4180 
Glu Thr Gly Leu Ala Val Glu Met Arg Asn Trp Met Thr Arg Gin Ala 
1370 1375 1380 

age egg gaa tec aca gat ggc age atg aac age tat age teg gaa gga 4228 
Ser Arg Glu Ser Thr Asp Gly Ser Met Asn Ser Tyr Ser Ser Glu Gly 
1385 1390 1395 

aat ctg ate ttc cct ggg gtc cgc ctg gee tct gac age cag ttc agt 4276 
Asn Leu He Phe Pro Gly Val Arg Leu Ala Ser Asp Ser Gin Phe Ser 
1400 1405 1410 1415 

gat ttc ctg gat ggc ctg ggc cct get cag eta gtg gga cgc cag acc 4324 
Asp Phe Leu Asp Gly Leu Gly Pro Ala Gin Leu Val Gly Arg Gin Thr 
1420 1425 1430 

ctg get act cct gca atg ggt gac att cag gtg gga atg atg gat aaa 4372 
Leu Ala Thr Pro Ala Met Gly Asp He Gin Val Gly Met Met Asp Lys 
1435 1440 1445 
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aag gga cag ctg gag gta gaa ate ate egg gcg cgc ggc ctt gtg gta 4420 
Lys Gly Gin Leu Glu Val Glu lie He Arg Ala Arg Gly Leu Val Val 

1450 1455 1460 

aaa cca ggt tec aag aca ctg cca gca ccg tat gtc aag gtg tat ctg 4468 
Lys Pro Gly Ser Lys Thr Leu Pro Ala Pro Tyr Val Lys Val Tyr Leu 
1465 1470 1475 

tta gac aac gga gtc tgc ata gec aaa aag aaa acc aag gtg gcg aga 4516 
Leu Asp Asn Gly Val Cys He Ala Lys Lys Lys Thr Lys Val Ala Arg 
1780 1485 1490 1495 

aag acc ctg gag ccc ctg tac cag cag etc ttg tec ttc gag gag age 4564 
Lys Thr Leu Glu Pro Leu Tyr Gin Gin Leu Leu Ser Phe Glu Glu Ser 
1500 1505 1510 

ccc cag ggg agg gtg tta cag ate att gtc tgg gga gat tat ggt cgt 4612 
Pro Gin Gly Arg Val Leu Gin He He Val Trp Gly Asp Tyr Gly Arg 
1515 1520 1525 

atg gat cac aaa tec ttt atg gga gtg gee cag ata etc tta gat gaa 4660 
Met Asp His Lys Ser Phe Met Gly Val Ala Gin He Leu Leu Asp Glu 
1530 1535 1540 

ctg gaa eta tec aac atg gtg att gga tgg ttc aaa etc ttc cct cct 4708 
Leu Glu Leu Ser Asn Met Val He Gly Trp Phe Lys Leu Phe Pro Pro 

1545 1550 1555 
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tec tec eta gta gat cca acc teg gca cct ctg aca aga aga get tec 4756 
Ser Ser Leu Val Asp Pro Thr Ser Ala Pro Leu Thr Arg Arg Ala Ser 
1560 1565 1570 1575 

caa teg tct ctg gaa agt tct acc gga cct tct tac tct cgt tea 4801 
Gin Ser Ser Leu Glu Ser Ser Thr Gly Pro Ser Tyr Ser Arg Ser 
1580 1585 1590 

tagcaactat aaaactgttg tcacaacaac cagegataca aaaaccagaa gaaaaegcac 4861 

aggtggaagc ccctggtaac actgeatget tgatgttgtg tctacagagc ccacgtctag 4921 

ggataccaag cagtcctgtg ttctcagagg aagtegtaca cattgtgccc tagcaaagg 4980 

<210> 3 
<211> 45 
<212> DNA 

<213> Mus musculus 
<400> 3 

ttgcgctcactcttctggcctcccttgccattctgctctgaaagc 45 

<210> 4 
<211> 16 
<212> DNA 

<213> Mus musculus 
<400> 4 

acctacgtgactacgt 16 
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